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PROBLEM TO BE SOLVED: To obtain an electrode for 
electroporation which allows very efficient introduction 
of medicines at low voltage and gives no electric Irritation. 

SOLUTION: This electrode 1 for electroporation is to 
effect electroporation to an object to introduce a 
pharmaceutical preparation thereinto such as skin and 
mucous membrane, and an electrode part 2 to contact 
with the object has needle electrodes 2a, 2b, 2c, and 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** snows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is an electrode for electroporation for producing electroporation to the 
introductory object of the skin and membrane, the polar zone in contact with said 
introductory object is equipped with a needlelike electrode, and said needlelike 
electrode is 2 1cm. Electrode for electroporation characterized by forming per 4-50 
pieces. 

[Claim 2] The electrode for electroporation according to claim 1 with which said 
needlelike electrode is characterized by being formed with carbon, platinum, gold, 
titanium, silver, a silver chloride, copper, stainless steel, a tungsten, lead, the formation 
ingredient of [ 1 / any ] the copper chlorides or platinum, gold, silver, and the formation 
ingredient with which any one sort in copper was plated as plating material. 
[Claim 3] The electrode supporter of the shape of the product made of synthetic resin or 
the shape of a sheet made of a synthetic paper, and a film, The electric line which 
consists of the formation ingredient of said needlelike electrode formed in the front face 
of said electrode supporter by printing etc., It is the pore which coating is carried out to 
the front face of said electrode supporter which has said electric line, and contacts said 
electric line four pieces [ 2 50 //cm ]/cm 2 The drilled insulating resin layer, The 
electrode for electroporation indicated by any 1 term among claim 1 characterized by 
having said needlelike electrode with which said pore was filled up with the formation 
ingredient of said needlelike electrode by which electric connection was carried out to 
said electric line, and the tip projected and was formed from said pore, or 2. 
[Claim 4] The electrode for electroporation indicated by claim 3 characterized by for said 
electrode supporter consisting of the synthetic paper into which one layer, such 
compound laminated material, or these thermoplastics of thermoplastics, such as 
polyester, a polyether, polyimide, a polycarbonate, polyolefine and its adduct, and a 
polyamide, was infiltrated, and forming said insulating resin layer with polyester, 
polyolefine, etc. 

[Claim 5] The electric line pattern formation process which forms in the front face of the 
product made of synthetic resin, or the electrode supporter made of a synthetic paper 
the electric line pattern which consists of any one sort of carbon, platinum, gold, 
titanium, silver, a silver chloride, copper, stainless steel, a tungsten, lead, or the copper 
chloride, A pore is 2 four pieces [ 2-50 //cm ]/cm. The insulating resin layer coating 
process which coats the drilled insulating resin layer so that said pore may contact said 
electric line pattern, A pore is 2 four pieces [ 2-50 //cm ]/cm. The masking film 
laminating process which carries out the laminating of said masking film to said 
insulating resin layer so that a pore may open the drilled masking film for free passage 
with said pore of said insulating resin layer, With the needlelike electrode formation 
process filled up with the paste of the formation ingredient of said electric line pattern 
at each pore of said insulating resin layer and said masking film on said masking film 
masked at said masking film laminating process, subsequently The manufacture 
approach of the electrode for electroporation characterized by having the masking film 
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removal process of removing said masking film. 

[Claim 6] The manufacture approach of the electrode for electroporation according to 
claim 5 characterized by being the process at which said electric line pattern formation 
process plates any one sort in platinum, gold, silver, and copper to the sheet metal of 
iron, copper, chromium, tin, zinc, lead, aluminum, and nickel as plating material, and 
forms it in it. 

[Claim 7] It is [ an electrode supporter, the electric line formed in the whole surface of 
said electrode supporter, and ] 2 four pieces [ 2*50 //cm ]/cm to said electrode supporter. 
The needlelike electrode by which was implanted and electric connection was carried 
out in said electric line, The insulating resin layer which a laminating is carried out to 
said electrode supporter, and insulates needlelike inter-electrode [ said ], the 
pharmaceutical preparation for medication characterized by having the pore formed so 
that said electrode supporter and said insulating resin layer might be penetrated and it 
might not insulate by needlelike inter-electrode [ said ], the backing section which said 
electrode supporter was alike on the other hand, and was formed, and the drug enclosed 
with said backing section. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention induces organization permeability, for example, 
the organization permeability of a cell, and relates to the pharmaceutical preparation 
for medication using the manufacture approach of the polar zone of the electrode for 
electroporation for prescribing a drug for the patient to the living body by the 
electroporation (electric punching) to raise, and its electrode for electroporation, and the 
electrode for electroporation. 
[0002] 

[Description of the Prior Art] The electroporation method is an approach used for 
transgenics, impresses the high voltage to a cell momentarily, and introduces drugs, 
such as DNA, to intracellular. In recent years, this electroporation technique is applied 
to the permucosal drug delivery which introduces a drug from the endermic drug 
delivery which introduces a drug from the skin, and membrane. This is indicated by for 
example, the ****** No. 502416 [ three to ] official report (Proc.Natl.Acad.Sci.USA, 
90-10504-10508 (1933)). It is said that electroporation forms the new reversible root 
(transparency hole by reversible electric insulation destruction) to skin transparency, 
moreover, the example examined about the configuration of the electrode for 
electroporation especially in the distribution publication including the above-mentioned 
official report although the method of medicating the above-mentioned official report 
with a drug using electroporation to the skin or membrane was indicated there is 
nothing *• as an electrode - usually - the electrode of a wire mold, or a line - the 
electrode is used into the solution, dipping. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned 
conventional electrode for electroporation, in order to introduce sufficient amount of a 
drug in the living body, quantity of electricity also needed to be supplied in large 
quantities, in order to supply quantity of electricity in large quantities, the high voltage 
had to be impressed to the target living body (for example, the skin, membrane), 
therefore it had the trouble that electroporation equipment was enlarged by high power. 
Moreover, in order to impress the high voltage to the part to which an electrode contacts, 
it had the trouble that a stimulus of an electric pain etc. arose to the living body (for 
example, the skin, membrane) which becomes an introductory object. Then, the 
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electrode for electroporation which faces introducing a drug into the introductory object 
of the skin and membrane recently, and does not need the high voltage is demanded. 
[0004] This invention solves the above-mentioned conventional trouble, and it aims at 
excelling in the manufacture approach of the polar zone of the electrode for 
electroporation and drug installation effectiveness which the polar zone of the very 
efficient electrode for electroporation in which drug installation is possible, and its 
electrode for electroporation is easily formed by the low battery, and offering very little 
pharmaceutical preparation for medication of an electric stimulus. 
[0005] 

[Means for Solving the Problem] The polar zone which the electrode for electroporation 
of this invention is an electrode for electroporation for producing electroporation to the 
mammals especially the human skin, and the introductory object of membrane, and 
contacts an introductory object in order to solve this technical problem is equipped with 
a needlelike electrode, and a needlelike electrode is 2 1cm. It has the configuration 
currently formed per 4-50 pieces. Thereby, operation of enabling very efficient drug 
installation by the low battery is acquired. Moreover, the manufacture approach of the 
electrode for electroporation of this invention The electric line pattern formation process 
which forms in the front face of the product made of synthetic resin, or the electrode 
supporter made of a synthetic paper the electric line pattern which consists of carbon, 
platinum, gold, titanium, silver, a silver chloride, copper, stainless steel, a tungsten, 
lead, and a copper chloride, A pore is 2 four pieces [ 2 50 //cm ]/cm. The insulating resin 
layer coating process which coats the drilled insulating resin layer so that a pore may 
contact an electric line pattern, A pore is 2 four pieces [ 2-50 //cm ]/cm. The masking film 
laminating process which carries out the laminating of the masking film to an 
insulating resin layer so that a pore may open the drilled masking film for free passage 
with the pore of an insulating resin layer, With the needlelike electrode formation 
process filled up with the paste of the formation member of an electric line pattern on 
the masking film masked at the masking film laminating process at each pore of an 
insulating resin layer and a masking film, subsequently It has the configuration which 
has the masking film removal process of removing a masking film. Operation that the 
electrode for electroporation can be formed easily, can acquire high productivity, and can 
mass-produce at a low cost by this is acquired. Moreover, the electric line where the 
pharmaceutical preparation for medication of this invention was formed in the whole 
surface of an electrode supporter and said electrode supporter, It is 2 four pieces [ 2-50 
//cm ]/cm to said electrode supporter. The needlelike electrode by which was implanted 
and electric connection was carried out in said electric line, The insulating resin layer 
which a laminating is carried out to said electrode supporter, and insulates needlelike 
inter-electrode [ said ], it has the pore formed so that said electrode supporter and said 
insulating resin layer might be penetrated and it might not insulate by needlelike 
inter-electrode [ said ], the backing section which said electrode supporter was alike on 
the other hand, and was formed, and the drug enclosed with said backing section. It has 
an operation that it excels in drug installation effectiveness and very little 
pharmaceutical preparation for medication of an electric stimulus can be 
mass-produced for high productivity by this. 
[0006] 

[Embodiment of the Invention] The electrode for electroporation of this invention 
according to claim 1 It is an electrode for electroporation for producing electroporation 
to the introductory object of the skin and membrane. The polar zone in contact with an 
introductory object is equipped with a needlelike electrode, and a needlelike electrode is 
2 1cm. While it supposes that per 4-50 pieces are formed, and the electrode for 
electroporation is small and can produce in a compact by this The current supplied to an 
electrode has an operation of flowing widely to the whole contact part, such as each 
needlelike electrode and the skin. The electrode for electroporation of this invention 
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according to claim 2 In claim 1 a needlelike electrode Carbon, platinum, gold, titanium, 
silver, a silver chloride, Stainless steel, a tungsten, copper, lead, or the formation 
ingredient of [ 1 / any ] the copper chlorides, Or it is supposed that it is formed with 
platinum, gold, silver, and the formation ingredient that plated any one sort in copper 
as plating material. By this, coat shaping and a printing pattern coat are easy, electric 
resistance becomes low, an energization current increases, and it has an operation that 
a current flows to a contact part efficiently. Here, as a plated formation ingredient, iron, 
copper, chromium, tin, zinc, lead, aluminum, nickel, etc. are used. 

[0007] The electrode for electroporation of this invention according to claim 3 In claim 1, 
or inside any 1 term of 2 The electrode supporter of the shape of the product made of 
synthetic resin or the shape of a sheet made of a synthetic paper, and a film, The electric 
line which consists of the formation ingredient of the needlelike electrode formed in the 
front face of an electrode supporter by printing etc., It is the pore which coating is 
carried out to the front face of the electrode supporter which has an electric line, and 
contacts an electric line four pieces [ 2*50 //cm ]/cm 2 The drilled insulating resin layer, 
A pore is filled up with the formation ingredient of the needlelike electrode by which 
electric connection was carried out to the electric line, and it supposes that it has the 
needlelike electrode with which the tip projected and was formed from the pore, and has 
an operation that a needlelike electrode contacts a projection and an introductory object 
correctly from an insulating resin layer by this. In addition, the formation ingredient of 
the needlelike electrode with which a pore is filled up may use the same as that of an 
electric line, or a different formation ingredient. The electrode for electroporation of this 
invention according to claim 4 In claim 3 an electrode supporter Polyester, a polyether, 
polyimide, It consists of the synthetic paper into which one layer, such compound 
laminated material, or these thermoplastics of thermoplastics, such as a polycarbonate, 
polyolefine and its adduct, and a polyamide, was infiltrated. And since it supposes that 
the insulating resin layer is formed with polyester, polyolefine, etc., an electrode 
supporter and an insulating resin layer are excellent in a mechanical strength by this 
and it excels in gestalt holdout, it has an operation that a needlelike electrode can be 
perpendicularly contacted to an introductory object. 

[0008] The manufacture approach of the electrode for electroporation of this invention 
according to claim 5 The electric line pattern formation process which forms in the front 
face of the product made of synthetic resin, or the electrode supporter made of a 
synthetic paper the electric line pattern which consists of the carbon which consists of a 
sheet or a film, platinum, gold, titanium, silver, a silver chloride, copper, lead, or a 
copper chloride, A pore is 2 four pieces [ 2-50 //cm ]/cm. The insulating resin layer 
coating process which coats the drilled insulating resin layer so that a pore may contact 
an electric line pattern, A pore is 2 four pieces [ 2-50 //cm ]/cm. The masking film 
laminating process which carries out the laminating of the masking film to an 
insulating resin layer so that a pore may open the drilled masking film for free passage 
with the pore of an insulating resin layer, With the needlelike electrode formation 
process filled up with the paste of the formation ingredient of an electric fine pattern on 
the masking film masked at the masking film laminating process at each pore of an 
insulating resin layer and a masking film, subsequently Since it supposes that it has 
the masking film removal process of removing a masking film, and a paste tends to 
enter into a pore by this and a projection remains in punctiform, it has an operation 
that the polar zone of the electrode for electroporation is formed easily. In claim 5, the 
manufacture approach of the polar zone of the electrode for electroporation of this 
invention according to claim 6 is what was made into the process at which said electric 
fine pattern formation process plates any one sort in platinum, gold, silver, and copper 
to the sheet metal of iron, copper, chromium, tin, zinc, lead, aluminum, and nickel as 
plating material, and forms it in it, by ** and this, it is excellent in corrosion resistance, 
is stabilized, and can pass a current. Since it is plating processing, thickness etc. is 
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made to homogeneity and quality improvement can be attained. An activity man day 
has an operation that productivity can be mentioned few. The medication 
pharmaceutical preparation of this invention according to claim 7 is pharmaceutical 
preparation for medication which uses the electrode for electroporation. An electrode 
supporter, It is [ the electric line formed in the whole surface of said electrode supporter, 
and ] 2 four pieces [ 2-50 //cm ]/cm to said electrode supporter. The needlelike electrode 
by which was implanted and electric connection was carried out in said electric line, The 
insulating resin layer which a laminating is carried out to said electrode supporter, and 
insulates needlelike inter-electrode [ said ], The pore formed so that said electrode 
supporter and said insulating resin layer might be penetrated and it might not insulate 
by needlelike inter-electrode [ said ], It carries out. having the drug enclosed with the 
backing section which was alike on the other hand and was formed and said backing 
section of said electrode supporter --**-- thereby It can be made to contact, without all 
needlelike electrodes bending in an introductory object, since the needlelike electrode is 
implanted in the electrode supporter excellent in mechanical strengths, such as rigidity. 
The descriptions (viscosity etc.) of a drug can adjust the path and the number of 
formation of a minute pore to the polar zone. Since the electric resistance of the 
introductory object seen from electroporation equipment by having arranged many 
needlelike electrodes and having made the electric resistance of the needlelike electrode 
itself low can be reduced further, a lower electrical potential difference can be impressed 
and a drug can be introduced into an introductory object. Since the application electrical 
potential difference is low, it has an operation that the somesthesis of energization to 
the skins, such as an electric stimulus, is remarkably mitigable. In addition, as for the 
electrode for electroporation, it is easily desirable by performing junction of an electrode 
supporter and the backing section with heat sealing or a pressure sensitive adhesive 
that laminating ****** forms in an usable gestalt repeatedly disposable type the thing 
and electrode supporter which can be removed free [ an insulating resin layer and 
exfoliation ]. 

[0009] Hereafter, the gestalt of operation of this invention is explained using a drawing. 
(Gestalt 1 of operation) Drawing 1 (a) is the front view of the electrode for 
electroporation in the gestalt 1 of operation of this invention, and drawing 1 (b) is the 
important section bottom view of the electrode for electroporation in the gestalt 1 of 
operation of this invention. In drawing 1 , 1 is an electrode for electroporation, and polar 
zone to which 2 changes from needlelike electrode 2b of the needlelike electrodes 2a and 
2c of cathode, and an anode plate, and 2d. Drawing 2 is the important section bottom 
view of the electrode for electroporation in which the modification of arrangement of a 
needlelike electrode is shown. Although the needlelike electrode is arranged by turns for 
every single tier in drawing 1 (b) like cathode 2a, anode plate 2b, and cathode 2c and 2d 
of anode plates, in drawing 2 , it is arranged for [ every ] by turns. It sets to drawing 1 
and drawing 2 , and is 2 1cm. As for the number of the needlelike electrodes of a hit, it is 
desirable that 10-30 pieces are formed from 4-50 pieces being desirable still more 
desirable, and it being [ a current tends to flow equally to the whole contact surface, 
and ] hard to short-circuit an anode plate and cathode of each other. As a formation 
ingredient of a needlelike electrode, the formation ingredient which plated platinum, 
gold, silver, and copper is suitably used for carbon, platinum, gold, titanium, silver, a 
silver chloride, copper, stainless steel, a tungsten, lead, a formation ingredient, stainless 
steel of any 1 of the copper chlorides, etc. making the number of needlelike electrodes 
into the above-mentioned number - moreover, as compared with other numbers and the 
thing of an ingredient, the drug more than tales doses can be introduced on a low 
electrical potential difference by the case of energization of the same current by using 
the above-mentioned formation ingredient. By having arranged many needlelike 
electrodes, this is to mean that it sees from the electroporation equipment which 
supplies power to the electrode for electroporation, and many parallel circuits were 
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arranged, and for the electric resistance of an introductory object to fall, and is for the 
electric resistance of the needlelike electrode itself to fall by having used the 
above-mentioned formation ingredient. 

[0010] As for the voltage waveform impressed to the electrode 1 for electroporation, a 
rectangular pulse, a saw tooth pulse, a triangular pulse, an exponential" function pulse, 
a sine pulse, and a characteristic subtrahend pulse are used. As an applied voltage 
value, 10 - 2000 V/cm is desirable, and the effectiveness of the somesthesis of 
energization to the skin and drug delivery to 50 - 500 V/cm is more preferably suitable 
still more preferably 50 to 1000 V/cm. 10 microseconds - 100 mses are desirable still 
more desirable, and the pulse width when making into a rectangular pulse the RC time 
constant (time amount until it is the damping time by resistance and capacitance and 
the output voltage value of a RC time constant circuit turns into 36.8% of an 
initial-voltage value) and the above-mentioned voltage waveform when making into a 
characteristic damped wave the voltage waveform impressed to the electrode 1 for 
electroporation is 100 microseconds - 10 mses from the energization somesthesis to the 
skin etc. Although what is necessary is just 1 time or more as a count of energization at 
the time of using the electrode 1 for electroporation, the amount of installation of a drug 
increases, so that the count of energization is increased. Moreover, when the count of 
energization is made into several times by one administration, a 0.1"200mm coulomb is 
desirable still more desirable, and total quantity of electricity supplied is a l-20mm 
coulomb from the somesthesis of energization to the skin, and drug delivery 
effectiveness. Total quantity of electricity can be expressed with a degree type (l). 
Total quantity of electricity = (applied voltage / introductory object resistance) x pulse 
width x pulse number .... (l) 

[00 11] Since the amount of delivery of a drug will increase in multiplication if the 
introductory approach by ion TOFO rhe cis- ******** e tc. is used for the part after 
causing electroporation using the electrode 1 for electroporation shown in drawing 1 
and drawing 2 , it is more effective. Especially in the case of the ion TOFO rhe cis- 
****** installation approach, since concomitant use with electroporation equipment is 
also simple, it is useful. Although any of direct current voltage, a pulse voltage, and the 
pulse depolarization electrical potential difference that carries out depolarization of the 
polarization voltage by the short circuit for every one pulse output are sufficient as an 
ion TOFO rhe cis- ************ electrical potential difference used together, a pulse 
depolarization electrical potential difference is an energization electrical potential 
difference of a low stimulus, and since the electric stimulus to a patient is hardly given, 
it excels especially. The ion TOFO rhe cis- ************ current when using together 
with ion TOFORESHISU is 0.01-lOmA preferably, and is 0.01-5mA still more preferably. 
Moreover, energization electrical potential differences are 0.150V preferably, and are 
3-15V preferably [ it is more desirable and ] to 1-30V, and a pan. Moreover, a pulse 
frequency in case an energization electrical potential difference is a pulse depolarization 
electrical potential difference is 100Hz - 1000kHz preferably, and is 10kHz - 300kHz 
still more preferably 1kHz - 500kHz more preferably. An ON/OFF ratio (duty ratio) is 1 - 
99% preferably, and is 15 - 50% still more preferably 10 to 80% more preferably. 
Although any of a polarizable electrode and a nonpolarizable electrode are sufficient as 
an electrode used for ion TOFORESHISU, use of a nonpolarizable electrode with little 
pH fluctuation is more desirable. While avoiding giving a patient an electric stimulus, it 
is for raising the delivery effectiveness of a drug. 

[0012] As a drug used with the gestalt of this operation, for example, morphine, fentanyl, 
A pethidine, codeine, buprenorphine, butorphanol, EPUTAZOSHIN, Central analgesic 
one, such as pentazocine, an insulin and calcitonin, a calcitonin related gene peptide, 
Vasopressin, desmopressin, protireline (TRH), adrenocorticotrophin (ACTH), A 
luteinizing hormone releasing factor (LH-RH), growth hormone releasing hormone 
(GRH), A nerve growth factor (NGF) and other stripping factors, angiotensin 
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(angiotensin), Parathyroid hormone (PTH), thyrotropic hormone (TSH, silo tropine), 
Follicle-stimulating hormone (FSH), luteinizing hormone (LH), prolactin, Serum 
gonadotrophin, choriogonadotropin (HCG), a human menopausal gonadotrophin 
hormone (HMG), A growth hormone, somatostatin, somatomedin, glucagon, oxytocin, 
Gastrin, secretin, an endorphin, enkephalin, a cholest kinin, Endothelin, neurotensin, 
interferon, interleukin, Transferrin, erythropoietin, super-oxide dismutase (SOD), A 
granulocyte stimulator (G'CSF), an intestinal tract vasodilatation peptide (VIP), 
Peptides, such as a muramyl dipeptide, corticotropin, urogastrone, and a Homo sapiens 
atrial urination peptide (h-ANP) Ataraxics, such as karma BAZEPIN, chlorpromazine, 
diazepam, and nitrazepam, Although there is sex hormone, such as antihypertensives, 
such as strong ****** s> such as antineoplastic drugs, such as PUREO mycin, ADOREA 
mycin, 5-fluorouracil, and a mitomycin, digitalis, digoxin, and digitoxin, reserpine, and 
clonidine, estradiol, and a testosterone, etc. The drug used should just be a drug which 
can carry out transderma installation or permucosal installation not only in this. 
[0013] Since the electric resistance of the introductory object seen from electroporation 
equipment by having arranged many needlelike electrodes and having made the electric 
resistance of the needlelike electrode itself low can be reduced as mentioned above 
according to the gestalt of this operation, a low battery can be impressed and a drug can 
be introduced into an introductory object. 

[0014] (Gestalt 2 of operation) Next, the manufacture approach of the polar zone of the 
electrode for electroporation in the gestalt 2 of operation of this invention is explained 
using a drawing. Drawing 3 (a) - (e) and drawing 4 (a) - (c) is process drawing showing 
the manufacture approach of the polar zone. First, as shown in drawing 3 (a), the 
pattern of the electric lines 4 and 5 for using a silver paste (Atchison DB6022) and 
supplying power from the power supply section of electroporation equipment on the 
electrode supporter 3 which consists of a polyethylene terephthalate film (for example, 
the Dacron type S of Teijin, the film of 75 micrometers of thickness) etc., was 
screen- stenciled (pattern formation step). Next, the insulating resin film 6 with which 
the pore (50 micrometers of diameters) was formed in the shape of scattering on the 
printing pattern of the electric lines 4 and 5 which consist of silver is coated, and it was 
made for exposure of silver 7 to become punctiform as are shown in drawing 3 (b), and 
shown in drawing 3 (c) (insulating resin layer coating step). In the condition which 
shows in drawing 3 (c), silver 7 can be lower than the insulating resin film 6, and an 
electrode cannot be contacted on the skin. For this reason, the masking film 8 with 
which the pore (50 micrometers of diameters) was formed in the shape of [ as shown in 
drawing 3 (d) ] scattering is piled up as shown in drawing 3 (e) (masking film 
laminating step), and subsequently to drawing 4 (a), the silver paste 9 as shown from on 
the masking film 8 is coated (needlelike electrode formation step). Next, some silver 
pastes 9 by which coating is carried out on the masking film 8 and this film 8 are 
removed after hardening of the silver paste 9, and it was made for the remainder of the 
silver paste 9 to remain in the insulating resin film 6 at punctiform, as shown in 
drawing 4 (b) and (c) (masking film removal step). Thus, in order to contact the skin, 
four or more projecting needlelike electrode 9a can be obtained. 

[0015] In the electrode for electroporation which has the needlelike electrode of drawing 
4 (c), concomitant use and the instantiation drug of the number of the needlelike 
electrodes, the ingredient of a needlelike electrode, the energization electrical potential 
difference of electroporation, a RC time constant, pulse width and the count of 
energization, total quantity of electricity to impress, and ion TOFORESHISU are the 
same as that of the case of the gestalt 1 of operation, and the explanation is omitted. In 
addition, in drawing 3 and drawing 4 , the electrode supporter 3 consists of the 
synthetic paper into which one layer, such compound laminated material, or these 
thermoplastics of thermoplastics, such as polyester, a polyether, polyimide, a 
polycarbonate, polyolefine and its adduct, and a polyamide, was infiltrated, and the 
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insulating resin film 6 is formed with polyester, polyolefine, etc. 

[0016] (Gestalt 3 of operation) Next, the pharmaceutical preparation for medication 
using the electrode for electroporation in the gestalt 3 of operation of this invention is 
explained using a drawing about the manufacture approach below. Drawing 5 (a) - (c) is 
process drawing showing the manufacture approach of the pharmaceutical preparation 
for medication using the electrode for electroporation in the gestalt of this operation. 
For the polar zone and 3, an electrode supporter, and 4 and 5 are [ two / an insulating 
resin layer and 9a of an electric line and 6 ] needlelike electrodes among drawing, and 
since these are the same as that of the polar zone of the gestalt 2 of operation, they 
attach the same sign and omit explanation. The pore formed by penetrating the 
electrode supporter 3 and the insulating resin layer 6 of needlelike electrode 9a so that 

20 might not insulate, the backing section in which, as for 21, flange 21a was formed by 
a hollow and its perimeter with a thermoplastics sheet, films, or such laminated 
material, such as polyester, such as polyethylene tele FUTATO, a polyamide, polyolefine, 
and a polycarbonate, and 22 are the drugs with which the hollow of the backing section 

21 was filled up. Here, a pore 20 is formed in circular, an ellipse, or a rectangle, case it is 
circular - a path - 1 micrometer - 1000 micrometers desirable - 5 micrometers * 500 
micrometers It is formed. 5 micrometers It oozes, although it is based also on the 
description of a drug as it becomes small, and a rate becomes slow, and a **** 
inclination is accepted in installation in long duration, and it is 500 micrometers. Since 
the inclination for the distance of an anode plate and cathode to become long and for a 
load electrical potential difference to become high is accepted as it becomes large, it is 
not desirable, moreover, the case of an ellipse or a rectangle - a minor axis - 5 
micrometers - 500 micrometers Being formed is desirable. First, between needlelike 
electrode 9a of the polar zone 2 obtained with the gestalt 2 of operation, a pore 20 is 
opened so that it may not insulate ( drawing 5 (a), (b)X Subsequently, the backing 
section 21 in which flange 21a was formed to a hollow and its perimeter is prepared for 
the laminate film which carried out the laminating of a polyethylene terephthalate film, 
the sheet and film of polyethylene, or these. Subsequently, the hollow of the backing 
section 21 is filled up with the drugs 22, such as carboxy cellulose sodium containing 
6-carboxy fluoro serine, according to a usage condition. Subsequently, the 
above-mentioned polar zone 2 is joined through flange 21a, heat sealing, or a pressure 
sensitive adhesive in piles ( drawing 5 (c)). Thereby, the pharmaceutical preparation for 
medication is obtained. 

[0017] About the gestalt of this operation constituted as mentioned above, the operation 
is explained using a drawing below. Drawing 6 is the mimetic diagram showing the busy 
condition of the pharmaceutical preparation for medication of the gestalt 3 of the 
operation. 23 are a drug by which the introductory object of the skin or membrane and 
24 ooze out from a pore 20, and stay between the introductory object 23 and the 
insulating resin layer 6, and electroporation is carried out among drawing. If needlelike 
electrode 9a of the polar zone 2 contacts the introductory object 23, the drug 22 
contained by the backing section 21 will exude from a pore 20. Subsequently, 
electroporation can be performed by energizing to the electric lines 4 and 5 of the polar 
zone 2. 

[0018] It can be made to contact as mentioned above according to the gestalt of this 
operation, without all needlelike electrodes bending in an introductory object, since the 
needlelike electrode is implanted in the electrode supporter excellent in mechanical 
strengths, such as rigidity. The descriptions (viscosity etc.) of a drug can adjust the path 
and the number of formation of a minute pore to the polar zone. Since the electric 
resistance of the introductory object seen from electroporation equipment by having 
arranged many needlelike electrodes and having made the electric resistance of the 
needlelike electrode itself low can be reduced further, a lower electrical potential 
difference can be impressed and a drug can be introduced into an introductory object. 
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Since the application electrical potential difference is low, the somesthesis of 
energization to the skins, such as an electric stimulus, is remarkably mitigable. 
Moreover, since the electrode for electroporation was easily made the disposable type 
which can be removed by performing junction of an electrode supporter and the backing 
section with heat sealing or a pressure sensitive adhesive, it can be repeatedly used by 
laminating ****** free [ an insulating resin layer and exfoliation ]. In addition, it is, 
even if it joins an insulating resin layer to an electrode supporter free [ exfoliation ], and 
it is **. Also in this case, repeat use of an electrode supporter can be performed, an 
expensive needlelike electrode can be used effectively, and saving-resources-ization can 
be raised. 
[0019] 
[Example] 

(Example l) Next, the amount of accumulation transparency of a drug was checked 
using the electrode for electroporation of drawing 1 . The Francis mold eel for a 
transparency experiment was used as an experimental device. Drawing 7 is the block 
diagram showing the Francis mold eel for a transparency experiment. For the electrode 
for electroporation, and 30, as for the skin and 32, in drawing 7 , a sampling port and 31 
are [ 1 / a donor side eel and 33 ] receiver side eels. First, the skin 31 was extracted for 
the abdomen of the Wistar rats of 8 weeks old after depilating, the horny layer side was 
turned up (donor side), the dermis side was turned in the Francis mold eel for a 
transparency experiment of drawing 7 down (receiver side), the skin 31 was set, 
6-carboxy fluoro serine solution (0.1mg/(ml)) was added to the horny layer side (above), 
and the phosphate buffer solution was added to the dermis side (below). The 
rectangular pulse of 27.5 volts and pulse width 1 ms was impressed 10 times from the 
electroporation power unit which the electrode 1 for electroporation of drawing 1 is 
contacted on the skin 31, and does not illustrate it. The dermis side solution of the 
receiver side eel 33 was extracted from the sampling port 30 for every predetermined 
time progress, the quantum of the 6-carboxy fluoro serine contained in the solution was 
carried out, and the amount of transparency (the amount of installation) was calculated. 
With a circle [ white ] showed the result to drawing 8 . Drawing 8 is drawing showing 
the amount of accumulation transparency of 6-carboxy fluoro serine to elapsed time (the 
amount of accumulation installation). The segment extended up and down from the 
white round head shows dispersion in a property. 

[0020] (Example of a comparison) Next, the example of a comparison is described. The 
electrode of drawing 9 was used as an electrode for electroporation to compare. The 
front view in which drawing 9 (a) shows the conventional electrode for electroporation, 
and drawing 9 (b) are the bottom views showing the conventional electrode for 
electroporation. In drawing 9 , the ring-like electrode with which the needlelike 
electrode with which 40a becomes an anode plate, and 40b become cathode, and 41 are 
electrodes for electroporation which consist of needlelike electrode 40a and ring-like 
electrode 40b. The skin 31 was set to the Francis mold eel for a transparency 
experiment which extracts the skin after depilating and shows the abdomen of the 
Wistar rats of 8 weeks old to drawing 7 , 6-carboxy fluoro serine solution (0.1mg/(ml)) 
was added to the horny layer side (above), and the phosphate buffer solution was added 
to the dermis side (below). The rectangular pulse of 100 volts and pulse width 1 ms was 
impressed 10 times from the electroporation power unit (BTX) which the electrode 41 
for electroporation of drawing 9 is contacted on the skin 31, and does not illustrate it. 
The dermis side solution was extracted for every predetermined time progress, the 
quantum of the 6-carboxy fluoro serine contained in the solution was carried out, and 
the amount of transparency (the amount of installation) was calculated. The black dot 
showed the result to drawing 8 . 

[0021] Although the case of an example of the applied voltage to an electrode was [ the 
case of the example of a comparison ] 27.5 volts in 100 volts and examples were one 
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fourth of the electrical potential differences of the example of a comparison, both the 
examples of the energization current were 1.27A. Moreover, the amount of accumulation 
transparency of 6-carboxy fluoro serine was understood that there are [ twice / about ] 
more examples as the example of a comparison so that clearly from drawing 8 . That is, 
by using the electrode 1 for electroporation of this example showed that the higher 
amount of transparency was obtained on a lower electrical potential difference (1/4). In 
addition, although this example described the skin, it is clear to do so the operation 
effectiveness that it is the same also in the case of membrane. 
[0022] 

[Effect of the Invention] Since the electric resistance of the introductory object seen 
from electroporation equipment by having arranged many needlelike electrodes can be 
reduced as mentioned above according to the electrode for electroporation of this 
invention, the advantageous effectiveness of becoming possible to impress a low battery 
and to introduce a drug into an introductory object efficiently is acquired. A needlelike 
electrode Moreover, carbon, platinum, gold, titanium, silver, a silver chloride, copper, 
stainless steel, By being formed with a tungsten, lead, the formation ingredient of [ 1 / 
any ] the copper chlorides or platinum, gold, silver, and the formation ingredient that 
plated any one sort in copper as plating material Since the electric resistance of the 
introductory object seen from electroporation equipment can be reduced further, the 
advantageous effectiveness of becoming possible to impress a lower electrical potential 
difference and to introduce a drug into an introductory object is acquired. Moreover, 
since the needlelike electrode is planted densely, it has the effectiveness that it is 
compact and a miniaturization is possible, having the big amount of drug delivery. 
Furthermore, the electrode supporter of the shape of the product made of synthetic 
resin or the shape of a sheet made of a synthetic paper, and a film, The electric line 
which consists of the formation member of the needlelike electrode formed in the front 
face of an electrode supporter by printing etc., It is the pore which coating is carried out 
to the front face of the electrode supporter which has an electric line, and contacts an 
electric line four pieces [2-50 //cm ]/cm 2 The drilled insulating resin layer, By filling up 
a pore with the formation member of the needlelike electrode by which electric 
connection was carried out to the electric line, and having the needlelike electrode with 
which the tip projected and was formed from the pore, a needlelike electrode is made to 
project from an insulating resin layer, and the advantageous effectiveness of the ability 
to make an introductory object contacting correctly is acquired. Furthermore, by an 
electrode supporter's consisting of the synthetic paper into which one layer, such 
compound laminated material, or these thermoplastics of thermoplastics, such as 
polyester, a polyether, polyimide, a polycarbonate, polyolefine and its adduct, and a 
polyamide, was infiltrated, and forming the insulating resin layer with polyester, 
polyolefine, etc., a pattern is printed efficiently and the advantageous effectiveness that 
an insulating resin layer can be formed efficiently is acquired. 

[0023] The carbon which becomes the front face of the product made of synthetic resin, 
or the electrode supporter made of a synthetic paper from a sheet or a film according to 
the manufacture approach of the electrode for electroporation of this invention, The 
electric line pattern formation process which forms the electric line pattern which 
consists of platinum, gold, titanium, silver, a silver chloride, copper, stainless steel, a 
tungsten, and lead, The insulating resin layer coating process which coats the 
insulating resin layer in which four pores [ 2-50 / /]/cm were drilled two times cm so that 
a pore may contact an electric line pattern, A pore is 2 four pieces [ 2-50 //cm ]/cm. The 
masking film laminating process which carries out the laminating of the masking film 
to an insulating resin layer so that a pore may open the drilled masking film for free 
passage with the pore of an insulating resin layer, With the needlelike electrode 
formation process filled up with the paste of the formation ingredient of an electric line 
pattern on the masking film masked at the masking film laminating process at each 
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pore of an insulating resin layer and a masking film, subsequently By having the 
masking film removal process of removing a masking film, the advantageous 
effectiveness that the polar zone of the electrode for electroporation is formed easily is 
acquired. Moreover, the electrode excellent in corrosion resistance can be 
mass-produced at a low cost by considering as the process at which an electric line 
pattern formation process plates any one sort in platinum, gold, silver, and copper to the 
sheet metal of iron, copper, chromium, tin, zinc, lead, aluminum, and nickel as plating 
material, and forms it in it. The current stabilized since the thickness of plating was 
fixed can be passed, and the advantageous effectiveness that the electrode of high 
quality can be manufactured for high productivity is acquired. 

[0024] The electric line which was formed in the whole surface of an electrode supporter 
and said electrode supporter according to the pharmaceutical preparation for 
medication of this invention, It is 2 four pieces [ 2-50 //cm ]/cm to said electrode 
supporter. The needlelike electrode by which was implanted and electric connection was 
carried out in said electric line, The insulating resin layer which a laminating is carried 
out to said electrode supporter, and insulates needle like inter- electrode [ said ], by 
having the pore formed so that said electrode supporter and said insulating resin layer 
might be penetrated and it might not insulate by needlelike inter-electrode [ said ], the 
backing section which said electrode supporter was alike on the other hand, and was 
formed, and the drug enclosed with said backing section Since the needlelike electrode 
is planted densely, it is small and can miniaturize. By changing the path and the 
formation number of a pore according to the description of a drug, the optimal 
pharmaceutical preparation for a drug is obtained and delivery according to the 
description of a drug can be performed. The outstanding effectiveness that a needlelike 
electrode and the drug of the large capacity [ pore / interval ] in a low battery can be 
sent very efficiently is realizable. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] (a) The front view of the electrode for electroporation in the gestalt 1 of 
operation of this invention 

(b) The important section bottom view of the electrode for electroporation in the gestalt 

1 of operation of this invention 

[Drawing 2] The important section bottom view showing the modification of 
arrangement of the needlelike electrode which constitutes the electrode for 
electroporation in the gestalt 1 of operation of this invention 

[Drawing 3] (a) Process drawing showing the manufacture approach of the polar zone in 
the gestalt 2 of operation of this invention 

(b) Process drawing showing the manufacture approach of the polar zone in the gestalt 2 
of operation of process - drawing (c) this invention which shows the manufacture 
approach of the polar zone in the gestalt 2 of operation of this invention 

(d) Process drawing showing the manufacture approach of the polar zone in the gestalt 

2 of operation of this invention 

(e) Process drawing showing the manufacture approach of the polar zone in the gestalt 2 
of operation of this invention 

[Drawing 4] (a) Process drawing showing the manufacture approach of the polar zone in 
the gestalt 2 of operation of this invention 

(b) Process drawing showing the manufacture approach of the polar zone in the gestalt 2 
of operation of this invention 

(c) Process drawing showing the manufacture approach of the polar zone in the gestalt 2 
of operation of this invention 
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[Drawing 5] (a) Process drawing showing the manufacture approach of the 
pharmaceutical preparation for medication in the gestalt 3 of operation of this invention 

(b) Process drawing showing the manufacture approach of the pharmaceutical 
preparation for medication in the gestalt 3 of operation of this invention 

(c) Process drawing showing the manufacture approach of the pharmaceutical 
preparation for medication in the gestalt 3 of operation of this invention 

[Drawing 6] The mimetic diagram showing the busy condition of the pharmaceutical 

preparation for medication in the gestalt 3 of operation of this invention 

[Drawing 7] The block diagram showing the Francis mold eel for a transparency 

experiment 

[Drawing 8] Drawing showing the amount of accumulation transparency of 6-carboxy 

fluoro serine to elapsed time (the amount of accumulation installation) 

[Drawing 9] (a) The front view showing the conventional electrode for electr op oration 

(b) The important section bottom view showing the conventional electrode for 

electroporation 

[Description of Notations] 

1 Electrode for Electroporation 

2 Polar Zone 

2a, 2b, 2c, 2d Needlelike electrode 

3 Electrode Supporter 

4 Five Electric line 

6 Insulating Resin Film (Insulating Resin Layer) 

7 Silver 

8 Masking Film 

9 Silver Paste 

9a Needlelike electrode 

16 Hole 

17 Porous Electrode 

18 Drug Content Gel 

19 Backing 

20 Pore 

21 Backing Section 
21a Flange 

22 24 Drug 

23 Introductory Object 

30 Sampling Port 

31 Skin 

32 Donor Side Cel 

33 Receiver Side Cel 
40a Needlelike electrode 
40b Ring-like electrode 

41 The Conventional Electrode for Electroporation 
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[Drawing 3] 
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[Translation done.] 



